The aim of this study was to investigate the efficiency of six acaricides against the two spotted spider mite, T. urticae, infesting eggplant and pepper plants during the two growing season, 2016 and 2017, under laboratory and field conditions. The tested acaricides namely: abamectin 1.8% EC, buprofezin 25% WP, Abamectin 5% EC, chlorfenapyr 24% SC, hexythiazox 5% WP and fenpyroximate 5% EC. Abamactin 1.8% was the most effective acaricides followed by buprofezin, abamactin 5%, chlorfenapyr, hexythiazox and fenpyroximate, respectively. The LC 50 values were 1, 5, 10, 45, 88 and 100 mg/l, respectively. The tested acaricides indicated significant reduction for population of T. urticae under field conditions during the first and second seasons. The reduction percentages were 77.1, 58.8 and 44.4%, in the first season (2016) and 71.47, 64.5 and 53.6% in the second season (2017) for abamectin 1.8% EC, fenpyroximate and hexythiazox, respectively on eggplant. On the other hand, Buprofezin, chlorfenapyr and abamectin 5% showed significant reduction in population of T. urticae on pepper plant, in the first and second seasons (2016,2017) which recorded 71.5, 64.16 and 59.88%, 77.8, 66.85 and 66.4%, respectively.
INTRODUCTION
Vegetables are grown extensively in Egypt which are essential for a healthy and balanced diet for human.
They are attacked by a variety of pests, including aphids, cucumber beetles, seed corn maggot, squash bug, squash vine borer and two spotted spider mite .Scouting a field to estimate the number of pests present is an important component of effective management (Dinham, 2003) .
The two spotted spider mite, T. urticae, is a polyphagous arthropod herbivore that feeds on a remarkably broad array of species, with more than 150 of economic crops. Spider mite is a major pest of greenhouse crops especially in solanaceae and cucurbitaceae (e.g., tomatoes, eggplants, peppers, cucumbers, zucchini) and greenhouse ornamentals (e.g., roses, chrysanthemum, carnations), field crops (e.g., maize, cotton, soybean, and sugar beet), and in perennial cultures (alfalfa, strawberries, grapes, citruses, and plums) (Jeppson et al., 1975) , where it is infests 3,877 host plants in both field and greenhouse crops (Migeon and Dorkeld, 2007) .
This mite feeds by penetrating the cells of the leaf with its stylists and sucking out the cell contents, that causes cell collapse and manifests as spotting on the upper leaf surface. Heavy mite infestations disturb the water balance in leaf and accelerate transpiration resulting in hypernecrosis, leaf drying and leaf drop (Liesering, 1960; Bolland et al., 1998; Lee et al., 2003; Landeros et al., 2004) . These effects lead to decrease yield, quality, and acceptance by consumers. Accordingly using selective acaricides for controlling this pest is necessary in control programs. So that the aim of this study was to evaluate the efficiency of some acaricides against the spider mite Tetrenchus urticae under field and laboratory conditions.
MATERIALS AND METHODS

Test Organisim
The two-spotted spider mite (Tetranychus urticae) was reared under laboratory condition on sweet potato leaves in glass jars containing tap water which was renewed every 48 hours. Each disc was placed on a pad of cotton, which was fully saturated with water as a source of moisture. The mite colony was kept under constant temperature of 26 ± 1˚C and relative humidity (R.H) of 70±5% as well as (12 hour light/ 12 hour dark) illumination using lamps (Zhang, 2003) .
Tested Acaricides
The concentrations used in the toxicity study of the tested acaricides against the two spotted spider mite, T. urticae, are presented in Table 1 .
Laboratory Bioassay Experiment
The comparative effects of six acaricides on the adult of spider mite, T. urticae, were assessed in the laboratory. Each concentration was tested in 3 replicates with 10 mite per each replicate. The leaf dipping technique method was used. leaves were depped in each concentration of tested acaricides for 5 seconds. After that, the treated leaves were placed in glass petri-dishes that provided with a few drops of water daily to maintain suitable moisture content. The control experiment was done by soaking leaves in water only. The dishes were kept under laboratory conditions of 26 ±1˚C and relative humidity (R.H) of 70 ± 5%). Then, the mortality percentages were recorded after 24, 48 and 72 hr., post-treatment.
The toxicity index and relative potency were calculated according to Sun (1950) Where "A" is any acaricides tested other them the most effective, "B" is the most effective acaricides.
Field Experiment
The experiments were carried out during summer seasons of 2016 and 2017. Experiments were set at a randomized block design. An area about (1225 m 2 ) was divided equally into 7 plots (6 treatment of acaricides and one control, each plot consists of three replicates). Motor sprayer (20 litter capacity) was used to apply the tested acaricides in a recommended dose. Thirty infested leaves were taken at random from each plot and the number of mites were counted just before treatment and after 1, 3, 7, 11 and 14 days post treatment.
The reduction percentages of mite population were calculated according to (Henderson and Tilton, 1955) . 
Statistical Analysis
Data obtained were statistically analyzed. Duncans Multiple Range-test was used to determine the significant differences between the mean values of treatments according to Snedecor and Cochran (1989).
RESULTS AND DISCUSSION
Toxicity of Acaricides Against Spider Mite, Tetranychus urticae
Results in Table 2 show that the LC 50 values for the tested acaricides were 1, 5, 10, 45, 88 and 100 mg/l for abamectin 1.8%, buprofezin, abamectin 5%, chlorfenapyr, hexythiazox and fenpyroximate, respectively. While the corresponding LC 90 for the same acaricides were 3, 13, 25, 98, 152 and 200 mg/l. In this respect, the toxicity of the acaricides showed that Abamectin Hexythiazox 5% WP 1.8% after 24 hr., of treatment was 5 times more effective than Buprofezin, 10 times than abamectin 5%, 45 times than chlorfenapyr, 88 times than hexythiazox, and 100 times than fenpyroximatee at the level of LC 50 . When compared at the LC 90 the picture was not similar which was more effective with 4.3 times with buprofezin, 8.3 times with abamectin 5%, 32.6 times with chlorfenapyr, 50.6 times with hexthiazox and 66.6 times with fenpyroximatee. The tested acaricides could be arranged according to their effectiveness (at LC 50 or LC 90 levels) as follow: abamectin 1.8% > buprofezin > abamectin 5% > chlorfenapyr > hexthiazox > fenpyroximatee. The slope values ranged between 0.85 to 1.5 after 24 hr., of treatment, which refer to a wide range in heterogenicity of the tested population.
Also, the toxicity of the tested acaricides could be arranged in the following order according to their effectiveness: abamectin 1.8% > buprofezin > abamectin 5% > chlorfenapyr > hexthiazox > fenpyroximatee at both levels of LC 50 and LC 90 after 48 hr. The LC 50 values were ranged between 0.5 to 70 mg/l, while LC 90 ranged between 1.5 to 115 mg/l.
Regarding the toxicity of the tested acaricides after 72 hr., results showed similar trend with those of 48 hr. The LC 50 values after 72 hr., were 0.2, 0.5, 2, 13, 24 and 45 mg/l for abamectin1.8%, buprofezin, abamectin 5%, chlorfenapyr, hexythiazox and fenpyroximate. For LC 90 values, the concentration tested killed 90% ranged between 0.56 to 73 mg/L. So at the LC 90 values, the toxicity of the preceding acaricides could be arranged according to efficacy as follows: abamectin 1.8% EC > buprofezin > abamectin 5%>chlorfenapyr > hexythiazox > fenpyroximate 
Efficacy of the Tested Acaricides Against Tetranychus urticae Under Field Conditions
Efficiency of the tested acaricides against T. urticae on eggplant First season (2016)
Results presented in Table 3 show that the mean number of T. urticae on eggplant decreased after treatment with all examined acaricides comparing with check control. The general mean numbers of T. urticae individuals/30 leaves were 126.4, 142.4 and 199 in cases of abamectin, fenpyroximate and hexythiazox, respectively, compared to the untreated control which was higher (363 individuals/30 leaves) than that of the tested acaricides.
As shown in Table 4 , mean reduction percentages of T. urticae on eggplant during season 2016 caused by abamectin 1.8%, fenpyroximate and Hexythiazox reached 62.9, 43.2 and 42.01%, respectively, as mean residual reduction percentages. While, the initial reduction percentages for these treatments were 91.3, 74.5 and 46.8%, respectively. The general mean percentages of reduction caused by abamectin, fenpyroximate and hexythiazox were 77.1, 58.8 and 44.4%, respectively. The tested acaricides could be arranged according to their percentages of reduction in infestation in the follows order: abamectin > fenpyroximate > hexythiazox (Table 4) .
Second season (2017)
Results in Table 5 show that all the tested pesticides significantly decreased the number of T. urticae in an irregular way compared to the untreated control. Results also cleared that all acaricides caused decrease till 11 th day after treatment. The general mean numbers of T. urticae were 126.8, 153.6 and 145.2 individual/ sample for abamectin, fenpyroximate and hexythiazox, respectively, comparing with 396.6 individual/30 leaves in control. Table 6 indicate that the mean initial reduction percentages of T. urticae population on eggplant after 24 hr., caused by abamectin, fenpyroximate and hexythiazox were 92.9, 85.2 and 75.19%, respectively. On the other hand, the mean reduction percentages 
Results presented in
Efficiency of the tested acaricides against T. urticae on pepper First season (2016)
The results in Table 7 shows that all the treatments significantly reduced T. urticae population in comparison with untreated control. The results also showed that all acaricides continued to affect the process of reducing the incidence of pest till the experiment end (14 th day) after treatment. The general mean numbers of T. urticae were 158.2, 204.2 and 178.8 individuals/sample for buprofezin, chlorfenapyr and abamectin, respectively, comparing with 408.6 individuals/30 leaves in control. Table 8 show that all the treatments gave high reduction as initial kill according to the initial effect, the acaricide buprofezin was the most effective treatment followed by chlorfenapyr and abamectin which caused reduction percentages of 91.3, 83.4 and 81%, respectively.
Results in
About residual effect which was represented by the reduction of T. urticae population after 3, 7, 11 and 14 days of application, results showed that buprofezin proved the highest residual activity (51.7% reduction in infestation) followed by chlorfenapyr and abamectin, and recorded residual reduction effect of 44.9 and 38.77, respectively. While, the mean percentages of accumulation effect (general effect) were 71.5, 64.16 and 59.88% for buprofezin, chlorfenapyr and abamectin, respectively.
Second season (2017)
In 2017, the experiments conducted on the pepper plant to control T. urticae using acaricides, buprofezin, chlrofenapyer and abamectin showed high reduction percentage in the population of T. urticae, which led to a reduction in the incidence of the pest continued for a certain period. The general mean numbers of T. urticae were 105.8, 167.8 and 118.2 individuals/30 leaves for buprofezin, chlrofenapyer and abamectin, respectively, comparing with 526.8 individuals/30 leaves in control (Table 9 ).
In Table 10 , results show that the treatments of acaricides gave a reduction effect ranged from 23.5 to 90%. According to the first effect, buprofezin was more effective (90% reduction infestation) followed by chlorfenapyr and abmectin, recording inatial activity of 83.4 and 71.9%, respectively. The residual mean of reduction percentages recorded 65.5, 50.3 and 61.08 for buprofezin, chlorfenapyr and abamectin, successively. While, the mean percentages of cumulative effect (general effect) were 77.8, 66.85 and 66.4 for buprofezin, chlorfenapyr and abamectin, successively.
In this respect, the efficiency of the tested acaricides on the two spotted spider mite, T. urticae were estimated in several studies e.g. Gough (1990) Chlorfenapyr and fenpyroximatee showed excellent acaricidal activity to mite. These results also supports the findings of others researchers who reported chlorfenapyr toxicity to T. cinnabarinus and T. urticae on carnation and rose under Polyhouse (Valunj et al., 1999; Jeyachandran, 2003) . Abamectin was the most toxic to the nymphs followed by dicofol, hexythiazox, propargite, chlorfenapyr and fenpyroximatee (Ismail et al., 2007) .
Singh and Choudhary (2008) showed that abamectin 1.9% EC was the most effective on okra for mite population reduction and propargite 0.05% was the next in efficacy.
In other findings, diafenthiuron at different formulations recorded the highest reduction of T. urticae population. A field trail conducted by Misra (2011) during 2008-2009 and 2009-2010 against T. urticae in tomato and recorded that fenzaquin at 125 and 150 g ai/ha registered significantly highest population reduction (90.27-92.13%) followed by dicofol. While hexythiazox recorded the lowest mortality. cyhalothrin and fenpyroximatee showed higher toxicity than seed extract when tested against adult and egg stages of T. usurticae (Derbalah  et al., 2013) In a study of Patil et al. (2014), they found that abamectin 0.0025% was the best in effect with 63.34% reduction, followed by dimethoate 0.03% (57.97%), diafenthiuron 0.055% (57.01%), dicofol 0.05% (53.63%), fenazaquin 0.01% (51.77%), Fenpyroximatee 0.0025% (48.56%) and buprofezin 0.030% (43.75%). Also, chlorfenapyr, abamectin, hexythiazox and Fenpyroximatee showed excellent control of T. urticae on chrysanthemum grown under Polyhouse conditions (Reddy et al., 2014) .
